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(54) TiUe: PROCESSIVE GLYCOSYLTRANSFERASE 

(54) Bezeichnung: PROZESSIVE GLYCOSYLTRANSFERASE 



(57) Abstract 

The invention relates to a protein which presents identical or different catalytically active domains of glycosyltransferases and has a 
processivc action. In particular, the same protein is successively active in at least two successive process steps. 



(57) Zusammenfassung 

Die Erfindung bezieht sich auf cin Protein. Es weist identische oder untcrschiedliche katalytisch aktive Domanen von 
Glycosyltransferasen auf und ist prozessiv aktiv. Insbesondere ist dasselbe Protein in mindestens zwei aufeinanderfolgenden Prozefischritten 
sukzessiv aktiv. 
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@ Sterollnhemiesters, process for their preparation and pharmaceutical compositions containing them. 

(g) The invention is concerned with new chemical com- 
pounds being the hemiesters of steryl glycosides, methods of 
preparing these hemiesters, and pharmaceuticatly, particu- 
larly antt-lnflammatory, compositions containing the new 
hemiesters. 
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Tills invention relates to dicarboxylic acid derived 
half esters of steryl glycosides and the salts of these 
compounds with respect to '1, their synthesis, 2, their 
incorporation into pharmaceutical and food products as 
well as 3, the use of these coinpoimds and products* 
The medicinally useful properties of steryl glycosides 
(sterolins) and their esters (acyl sterolins) and their 
incorporation into pharmaceutical products have been 
described (1-10 and 47-52) • It is suspected and in some 
instances known that tlie natural glycosicies and glycoside 
esters of sterols are of biological importance in plants 
(11-13^ 47 and 48)^ micro organisms (14-16), animals 
(1-10 and 47-52) and possibly also in insects (17) . 
Steryl glycosides and their esters seem to be essential 
"vitamin-like svibstances" for mammals and other animals 
V7hich can not synthesize these compounds themselves / but 
obtain them tlirough their diet primarily from plant sources. 
The use of steryl glycosides, especially glucosides, and 
their esters in medicinal and food products has been 
described in the patent literature (1-4 and 50-52) and 
reports on this topic have appeared in the scientific and 
medical literature (5--16, 18, 19) , although the essential 
and important nature of sterolins do not seem to have been 
generally recognised (e-g. 9). Sterolins are probably 
involved in the control of cell growth and senescence in 
plants and tliey have found application in the treatm^ent 
and prevention of diverse geriatric and civilisation 
disoasoG such as hypertrophy of the prostate, rheumatic 
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and hyperlipidaemlc manifestations (1, 3) and theyOHrQ 7 4 7 4 
used as diuretics (5) , in the treatment of hypcrglycaemia 
(8^ 10), as antiinflammatory agents (1, 3 and 49) and as 
haemostatic agents (52) etc. Thp parent sterols of the 
steryl glycosides described in this specification and the 
eight cited inventions (1-4 and 49-52) occur and are an 
absolute requirement in most living organisms (13, 20). 
Sterols are C2y/ and C^^ compounds derived from the 

triterpene precursors lanosterol and cyclo-artenol 
through the loss of 3 skeletal methyl groups to give 
cholesteryl (C^-j) which is the final end-sterol found in 
v/arm blooded animals and the various phytosterols in 
plants (11, 21) v;hich usually carry 1 or 2 extra carbon 
atoms at C-24. The C^q and C^g phytosterols derived from 
cycloartenol occur in plants only and if foimd in warm- 
blooded animals they have been derived from plant foods 
(22-25). Typical and common rrenibers of this group of 
phytosterols are sitosterol (the most common and abundant 
plant sterol formerly known as p-sitosterol , c.f. 12, 21 
22), stigmasterol^ campesterol -spinasterol and also 
cholesterol (15, 26); hov/ever, approximately 100 different 



• phytosterols have been isolated, identified and described 
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The p-3-sugar TiioicUy of Lhc stox-yl glycosides (sterolins) 
described in this specif ication consisLs usually and 
preferentially of one monosaccharide unit only^ the most 
corrnnon one being glucose (12^ 27 and 48)^ althojigh mannose 
(12, 28):, galactose ( 27, 29, 30), arabinose (31, 32), 
xylose (33) fructose (34) and glucuronic acid (35) and 
others (53) have been reported in naturally occurring sterolins. 
The glycoside link to the sterol 3-position is in most 
cases a p-glycoside^ The synthetic possibilities are only 
limited by the number of available monosaccharides. Reports 
of disaccharide units arc rare for either natural (36, 37) or 
synthetic (38, 39) sterolins and to our knoxv^ledge no 
trisaccharido or larger oligosaccharide units have been 
incorporated or found by others in natural (but see 27) or 
synthetic sterolins. He have found that sterolins \7ith di- 
(2) and trisaccharido units shox7 pharmacological properties 
similar to sitosteryl J^-D-glucoside. However^ it is knoim 
that although increased water solubility or at least 
hydrophilicity is achieved on enlarging the sugar moiety 
from a monosaccharide to di-, tri-, tetra- etc. oligo- 
saccharides (39-41) there exists evidence that the biological 
activity of steroidal oligosaccharides seems to decrease 
as the monomer units in the carbohydrate moiety increase (42, 
but also see 41). 

The conmon stcryl monglycosidcs arc virtually water insoluble 
(4, 19, 38, Table), but an iiicrcase in stcrolin water 
solubility has been found for- disaccharidcs (38 and also see 
39) and ti"isacchari dcs as shovm in the TABLE. The water 
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insolubilil'-y of the monosaccharide stcrolins is probably 
due to the strong intcrmolccular forces in thuir 
crystalline and amorphous aggregates^ but these cohesive 
forces can be overcome by preparing monomolecular 
dispersions of the stcryl glycosides. V7ith or in other 
substances thereby increasiiig the biological or 
pharmacological effect of such sterolin products (2, 43). 
Esterification of sterolins x^ith monocarboxylic acids 
reduces their water solubility even more making* them more 
lipophilic. In plants S-'O-acyl stex-'yl |3-D-glucosides of 
fa:tty acids are ubiquitous (12 and 48) and biological and 
pharmacological importance has been claimed for these 
natural mono- and synthetic peracylated sterolins (1^ 3, 4 
48 3 49 and 52) • 

It is primarily for the purpose of pi-oviding water solubility 
to the steryl monosaccharides that the compounds of this 
invention^ the dicarboxylic acid half ester derivatives and 
their salts-, were prepared. No side effects have been 
observed on oral administration at normal or high dose 
levels^ but toxic and other side effects have been noted 
on parenteral administration. In the TABLE the approximate 
x^ater solubilities of a number of sterolins are compared 
with the solubilities of the corresponding sterolin hemi- 
succinates and their sodium salts as x>rell as the solubilities 
of sterolin hemiestcrs and their salts of a few other 
selected dicarboxylic acids. 

TIic increase in x>7atcr solubility of the dicarboxylic acid 
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sterolin hcmiesters and their salts coupled with the 
uneKpected enhanced biological effect of these derivatives 
forms the basis of this invention. If we consider 
sitosteryl p-D-glucoside then its f our hydroxyl groups 
can give rise to a variety of different estcrification 
products, namely mono-jdi-, trl-. and tetra esters - 
Amongst these there are four different possible monoesters, 
six diesters, four tries ters, but only one tetraester if 
only one dicarboxylic acid (or monocarboxylic acid) is 
used. Also, when aiming at the formation of the sterolin 
diester, not only are the various diester isomers formed 
during the synthesis, but in addition some mono-, tri- 
and tetraesters will be produced, it is only possible to 
obtain a specific sterolin diester if special precautions 
involving complicated and often difficult reaction 
procedures are observed. In most instances the products 
of this invention are therefore mixtures of isomers and 
reaction cogeners averaging an ideal mean. 

The application of the compounds of this invention in 
medicine, veterinary science and in the food industry 
is the same as described for sterolins above and sitosteryl 
p-D-glucoside and other related steryl glycosides (1, 3 
and 52). However, whereas the steryl glycosides have to 
be dispersed monomolecularly in order to achieve maximum 
effect of the administrated product or drug, the compounds 
of this invention do not require this high degree of 
separation. Nevertheless, for practical purposes the 
sterolin dicarboxylic acid hemiestcrs or their salts have 



to „ax.a with .aaitives such as pha«,=„cuticaizy 
acceptable carries, eiluonts, aisper.anu, and tho Xi.« 
-a 1^ required, other phar.„,.,,^ ^^^^^ 
be incorporatod or added in the .anufactur. o, tho final 
product, Mtamativel, the products o, the invention 
be added .to or ^:«d into foodstuff for hu.an and animal 
consumption. XdealXy these sterolin henadicarbo=<,iate 
-id esters or their salts should he incorporated into dr^ 
solid pharmaceutical or food products , hut oil or other ' 
non aqueous solvent preparaUons can also be used, it is 
advisable to avoid the incorporation of these products 
in Mixtures containing water since this win result in 
the slow hydroiytic deco^osition of t,. ester bond thereby 
^eneratin, the free insol^i. sterolin. „o«ever, it ™st 

^ «:«„^ered that in such an event the resulting free 
-rolin „.ii ^ ^no^olecularly dispersed 

^or. in Which it is readily available for assi,^lation. 

Preferred daily ^ses of the compounds of this invention 
^epend on the purpose for which they are used, administered 
or applied and also whether they are given by oral or ' 
parenteral routes or applied topically, so^ of the com- 
pounds p«,duce haemolysis of eryth^cytes in vitro and may 
^y.. der»,-necrotic actions when administered parenterally 

subcutaneously,. .hey may be to^c when administered 
-n lar,e a^unts and therefore the oral route is preferred. 



In the case of sitosteryl or cholesteryl inonoglucoside 
dihemisuccinates no toxic effects have been observed 
during acute toxicity studies in rats and primates 
following the oral adniinist ration of large amounts even 
in excess of 1000-2000 mgAg- Doses of 100-20O lugAg 
bodyweight given daily over prolonged periods of time are 
well tolerated by these species. In human pilot studies, 
doses of 200 ing per day have also been well tolerated with- 
out observable adverse reactions. If taken for prophylactic 
purposes by healthy individuals a daily dose of 0,01-0,1 mg 
is adequate, although this may be raised to 0,2-l mg for 
elderly people • Depending on the severity of a degenerative 
disease daily doses of 0, 3 - 44 mg may be used for initial 
treatment until on improvement of the particxilar condition, 
a maintenance dose of 0,03-0,6 mg per day is advisable. 
Lower daily doses are required when these coitpounds are 
administered parenterally (e.g. via an intravenous drip). 
It should be noted that with respect to animals a preferred 
dose is difficult to predict since it is known that marked 
differences exist between species and even various breeds 
or strains of animals in their ability to utilise or react 
to steroidal glycosides (44-4G) - 

The coinpoxinds of the invention can according to our present 
invention be used in the treatment of a number of diseases - 
see Exairple 5, pages 18-20. 
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Example 1 . 

The standard preparation of the dicarboxylic acid half, 
esters of sterolins illustrated by the synthesis of 
sitosteryl ^-D-glucoside dihemisucciiiate. 

A solTition of succinic anhydride (8,6 g, 0,086 mole) and 

anhydrous sitosteryl p-D-glucoside (24,7 g, 0,043 mole) 

in anhydrous pyridine (90 ml) was refluxed for 30 minutes 

and 'then left to stand for 20 hrs before it was poured into 

vigorously stirred cone, hydrochloric acid (104 ml) at 

ice ten^jerature. The mixture was allowed to stand for 2 

hrs before the precipitated hemiester was gravity filtered. 

The collected solid, washed with iced water until the washings 

were neutral, was dried in a vacuvim oven and a small saitple 

of this v/as dried to constant weight for a C and H analysis. 

The sitosteryl ^-D- glucoside dihemisuccinate (31,5 g, 94% 

yield) so obtained had the follov^ing characteristics: m.p. 

246°C (gradual softening with slight decomposition, i.e. 

browning, with a clear melt reached at the given teitperature) , 

(Pound: C, 65,2; H, 9,2. gHggO^g squires C, 66,5; H, 8,8%; 

mol. mass, 776); solubility in g per € water at 25°Cs 5 x 
2 

lO g form a white gel, gradually becoming colloidal on 
dilution to 1,25 x lO g. 

Note 1 - The TABLE records the m.p., formula and molecular 

mass, microanalytical C and H values as well as the 
reagent ratios used for some the con^jounds or products 
prepared for this specification together with the 



approximately 25 times as high. Also, in animal 
tests fewer adverse effects coupled v/ith a lower 
tissue toxicity were observed on intraperitoneal 
administration of the sodivun salt of sitosteryl 
^-D-glucoside dihemisuccinate than when the more 
soluble tri- and tetra-hemisuccinates sodium salts 
were administered. In addition the succinates are^ 
preferred to all of the other quoted hemlesters 
because succinic acid belongs to the Kreb's citric 
acid cycle group of compounds. 

Note 4 - The method described for the preparation of sitos- 
teryl p-D-glucoside dihemisuccinate can be easily 
modified by altering the molar reagent proportions 
in order to prepare the mono-, tri- and tetra- 
hemisuccinates. Similarly- the hemiesters of other 
dibasic esters may be prepared. Adjustment may be 
required: 

(a) solvent volumes may have to be altered or 
the solvent may even be changed by using 
piperidine, dimethyl formamide etc.; 

(b) reaction conditions may have to be altered in 
that reflvixing conditions are required and so on. 

Alternatively the compounds of this invention may 
be prepared by chemical methods other than those 
described in this specification and its exanples 
which are to be regarded as non-limiting examples 
only. 
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data for some of their salts and the parent 
sterolins- In addition the TABLE records the 
solubilities of some' of the coinpounds listed. 

Note 2 - The (a) sterols, (b) sugars and (c) dibasic acids 
'used to prepare some of the compounds described 
in ±his specification aCre- the follov/ing: 

(a) sitosterol, stigmasterol, cholesterol, 
cholestanol, ergosterol, lanosterol and 
22, 23-dihydrolanosterol; 

(b) glucose, galactose, maltose, lactose, cello- 
biose and 6-glucosyl p-D-maltoside; 

(c) succinic acid, glutaric acid, maleic acid, 
cyclohexan-l,2-dicarb03qrlic acid and phthalic 

abid»— 

These compounds serve as examples within their group without 
limiting the scope of the claims. All sterols, carbohydrates 
and dibasic acids as described in the specification are 
included and caa be incorporated into the compounds and 
products of this invention , provided they are pharmaceutic ally 
acceptable. 

Note 3 - With respect to the monosaccharide sterolins and 

the easily and economically prepared hemisuccinates , 
the dihemisuccinates and their salts are the preferred 
conpounds and products of this invention. While the 
monohemisuccinates and their sodium salts are still 
, relatively water insoluble the corresponding 

dihemisuccinate solubility or hydrophilicity is 



E xamplo 2 . 



The standard preparation of the sterolin dicarboxylic acid 
halfester salts illustrated by the preparation of the 
disodium salt of sitosteryl ^-D-glucoside dihemisuccinate- 
The wet sitosteryl jB-D-glucoside dihe mi succinate washed 
clear of hydrochloric acid as described in Example 1 was 
transferred quantitatively into a sodium bicarbonate 
solution (200 ml water; 1,2 g or 0,086 mole NaHCO^) . 
This mixture cooled to O^C v/as slov;ly poured with vigorous 
stirring into ice cold acetone (2000 ml) and the vjhite 
precipitate of the salt was allov/ed to settle over 18 hrs 
in cin ice chest before it vj^as filtered under suction- The 
moist salt was thoroughly stirred into ice cold acetone 
(200 ml) , the slurry suction filtered and ilie filter cake 
v/ashed with cold ether before the product was dried in a 
vacuum oven at 40^C for 48 hrs followed by 2x1 minute 
heating in a microoven. The v/hite granular disodium seilt 
of sitosteryl yB-D-glucoside dihemisuccinate ground to a 
white powder had the follov/ing characteristics: 
m.p. 320°C (slow softening v/ith decomposition, i.e. browning 
with a clear melt reached at the given temperature) , 
(Found C, 62,2; H, 8,0. ^^^^^^^^ C,62,9; 

H, 8,0%; mol. mass (820); solubility in g per i water at 
25^C: 5 X 10^ g form a thick syrup thinning on dilution 
to 2 X 10 g to an almost clear solution. 
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Note 1 - see Note 1 in oxanple 1 
Note 2 - see Note 2 in exainple 1 
Note 3 - see Note 3 in example 1 

Note 4 - The preparation of the sodixua salts and acid 
sodium salts of other sterolin hemisuccinate 
esters or hemidicarboxylic acid esters follows 
similar procedures as those described in exainple 
2 except that adjxistrnents in irolar ratios of tlie 
reagents and solvent volume etc.- have to be made. 
Alternatively the salts of the compounds or 
products of this invention may be prepared by 
other chemical methods available to the expert. 

Note 5 - Cations other than sodium m.ay be introduced to 

produce for example the NH^, Mg, Ca etc. salts 
including amine salts and provided that the cation 
is biologically or pharmaceutically acceptable. 

Example 3 . 

The preparation of pharmaceutical products incorporating 

the conpounds of the invention - 

(a) The disodium salt of sitosteryl p-D-glucoside 

dihemlsuccinate {2,1 mg) is dissolved in warm water 
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(500 jnl, approx, 60^C) to give a colloidal sol v;hich 
is stirred into a slurry of talc (1000 g) in v;ater 
(1 liter) at room temperature. The mixture is dried 
under reduced pressure at 60^C v;ith stirring and the 
dry product is repowdered before it is filled into 
capsules each carrying approximately 100 mg and 
hence 0,21 mg sitosteryl glucoside dihe mi succinate 
disodiura salt (Na^SGDS) • 

(b) Disodium sitosteryl p-D-glucoside dihemisuccinate 

salt (21 g) , saffron (lOO mg) and anhydrous glucose 
(5 g) are mixed (in a pestle or mortar or by any other 
mechanical m.eans) until an even coloured product is 
obtained. This process is repeated 5 times approxima- 
tely doubling the added amount of glucose (5, 10, 35, 
100, 300 g) giving a total of 450 g primary product 
V7hich is then thoroughly mixed with 9,55 kg anhydrous 
glucose. This final mixture is filled into capsules 
each carrying approximately 100 mg and hence 0,21 mg 
sitosteryl glucoside dihemisuccinate disodium salt 
(Na2SGDS). 

Note 1. The product described under (a) and (b) above are 
useful in the treatment of benign hypertrophy of 
the prostate where a patient is given 1 unit dose 
containing 0,21 mg Na^SGDS three times a day. 
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Note 2. The amount of Na^SGDS per tmit dose can be altered 
depending on its intended use v;hich may be for 
therapeutic, maintenance or prophylactic purposes. 

Note 3. ,Any of the conpounds of the invention may be 

incorporated into the- final product and the carrier 
or diluent m.aterial may be any single pharmaceutically 
acceptable substance or a mixture of tv/o or more 
such substances. In addition the final product 
may incorporate other pharmaceutically active 
compounds such as ascorbic acid, acetyl salicylic 
acid, paracetamol and the like which have an 
activity effect entirely on their own or they mav 
interact synergistically with the compoixnds of this 
invention. 

Note 4. The final product incorporating the compounds of 
this invention may be filled into capsules as 
described, but alternatively they may be pressed 
into pills or capsules or even distributed in 
powder form» In addition the compounds of the 
invention may be incorporated into solutions, 
emulsions or suspensions. 

Note 5. The incorporation of the compounds of the invention 
into pharmaceuticals (medicinal and veterinary) has 
been described, but their incorporation or addition 
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to any type of foodstuff, solid or liquid, for 
human and animal consuinption is included. 

Example 4 . 

The anti-inflammatory effects of the disodium salt of 
sitosteryl ^-D-glucoside diheinisuccinate (Na2SGDS) : 
(a) ORAL ADMINISTRATION OP Na_SGDS: 

Twenty male Spraque-Dawley rats, (original supplier: 
Blue Spruce; Altamont U.S.A.) weighing 240-260 g, 
were acclimatized for at least lO days to the test 
environment. 

The test stibstance was suspended in a 1% m/v Tylose ^ 
solution made up with distilled water. The selected 
test doses of the compound were administered by force 
feeding at the rate of 1,0 rol/100 g body weight 24,0 
hrs and 1,0 hour before the intra-plantar administration 
of the phlogegenic agent. Brewer's Yeast served as the 
inflammation-inducing substance and was injected at 
the rate of 0,1 na of a 2% suspension made up in 
sterile saline into the right hind paw. (The left 
hind paw was injected with 0,1 ml saline only and 
served as the control foot. ) 

Ten animals were killed 5 hours after, the challenge 
in order to determine the effect of the test substance 
. on the accute inflammatory process. The remaining 
members of the group were sacrificed after 24 hours 
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and used to assess the effect of the test compound 
on the secondary, residual inflammatory action of 
yeast. The average amount of oedema and swelling 
produced in the right foot by yeast was obtained 
by subtracting the weight of the foot from the 
• weight obtained of the control (saline) side. The 
results obtained from the treated groups were 
compared to the relevant control groups which 
received a similar volume of the ..aqueous Tylose^- 
solution only and the difference was expressed as 
a percentage increase or decrease over the control 
value • 

The average reduction in inflammation is exhibited 



DOSE X 
mgAg 


AVERAGE PERCENTAGE RE 
INFLAMMATION 

after 5 hours 


:duction op rat paw-oedema / 
after 24 hours 


500 

looo 


8,5 
14,5 


10,7 

18,5 ' 



X The dose was administered 24,0 hours and 1,0 hour before 

challenge with yeast. 
Other compounds of the invention and their precurser stexolins 
>/ere investigated under similar conditions. 



(b) 



INTRAPERITONEAL ADMINISTRATION OF Na^SGDS : 

Groups Of 20 male Sprague-Dawley rats, weighing 250 

(± 10 g) were acclimatized to the test environment. 
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The test conpound was made up in physiological 
saline at concentrations allov^lng the selected 
dose to be administered int rape ri tone ally at the 
rate of 0,1 ml/100 g body weight. 

The test agent was administered 1^,0 hour before 
the challenge v/ith Brev;er's Yeast. 
Othen^/ise the test procedure described under (a) 
was followed. The data obtained are presented in 
the following TABLE: 



DOSE X 
mg/kg 


AVERAGE PERCENTAGE RE 
INFLAMMATION 

after 5 hours 


DUCTION OF RAT PAW-OEDEMA / 
after 24 hours 


25 
50 


27 
47 


14 
35 



X A single dose was administered intraperitoneallv 1 hour 

before the challenge with yeast. 
Other compounds of the invention and their precursor sterolins 
v;ere investigated under similar conditions- Some of the 
results are presented in the collectively below in TABLE 2. 

(c) TOXICITY TRIAL AFTER ADMINISTRATION OF A SINGLE PA- 

RENTERAL OR ORAL DOSE OF THE COMPOUNDS OF THIS INVENT] 

Male rats of Spraguc-Dav/ley strain and with a weight c 
250-350 g v/crc injected intraperitoneally with 0,1- 
0.5 ml/100 g body v;cight of an aqueous solution or 
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suspension- Oral administration was carried out 
as described under (a) . Examination of the acute 
toxicity v/as carried out after 7 days. The results 
are shovm in the f ollov/ing TABLE 2 • 



PABLE 2: ^ABBREVIATIONS (used in TABLE) 

Bcta-D-Glucoside = BDGLU 

Beta-D-Galactoside = BDGAL 

Beta-D-Maltoside BDMAL 

Dihemiglutarate = j^hq 

Dihendmaleate = jynn 

Dihcmiphthalate = dup 

Monohemi s uccin ate = i-jhs 

Dihemisuccinate = DHS 

Trihe mi succinate = TPilS 

Tctrahcndsuccinate =s TEIIS 

Dihemi cy clohexancdi carboxy 1 ate = DKCYCLO 



Substance 


Reduction of the inflammatory 
response in the rat-pav7 oedema 
trials in % (bracketed numbers 
give the dose used in mg/kg 
body v/eight) • 


Acute toxicity after 
a single dose 




Oral 
mg/kg 


Intraperitoneal 
mgAg 


Oral 
mg/Jcg 


In t rape ri tone al 
mgAg 


3i teste ryl- 
3DGLU-"!'1HS 




(50) 


>1000 




^ito story 1- 
^HS 




-37.2 (50) 
^22.8 (50) 


>1000 


from 

75 to 150 mg 

= LD.50 

eg loo = 25^ 
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Si tonteryl- 
TUIIS 




-52.4 
(50) 


>1000 


i 

I 
1 


Sitostoryl" 
TEHS 


• 


-46,3 
(50) 


>1000 


1 

200 = 100 % j 

100 = 20 % i 
* 


Sltostcryl- 
DDGAL-nilS 




-74.9 (50) 
-28. B (25) 


>1000 


100 80 % 
50 « 66 % : 
25 -= 0 % 


Sitosteryl- 
BDGLU-DHG 




-44.6 (50) 


>1000 


125 = 50 % 
100 " 25 % 
62.5= 0 % j 


Sitostoryl" 
BDGLU-DHM 




-31.2 (50) 


>1000 


400 = 0 % 


Sitosteryl" 
BDGLU-DHCYCLO 




-61.6 (50) 


>1000 


125 = 100 % 
62,5= 25 % 
50 = 0 % 


Sitosteryl- 
3DGLU-DHP 




-67.7 (50) 


>1000 


125 = 100 % 
100 « 40 % 
75 25 % 



EXAMPUS 5 



Medicinal applications of the compounds and products of this invention: 
In the treatment and control of the disease conditions and for the 
purposes described bcLow; 
A. Alitsentary tract and metabolism 

a. The addition, incorporation and/or enrichment of sterolins in 
any food, pharmaceutical or other product for human, veterinary 
or agricultural purposes; 

b. ulcers; 

c- normalisation of liver function; 

normalisation of appotlto and woight; 
G, as ingredients for tonic type preparations to promote general 

well-being and health; 
f. treatment of geriatric complaints; 
q* treatment of difibotcs; 
h- laxnt.ivG. 
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B. Systemic homional conditions including the genito- 
\ix-iuary system. 

a. The treatment of endocrine irregularities; 

b. diseases of the urinary tract; 

c» benign hypertrophy of the prostate gland and 
associated conditions caused by it; 

C. Blood and blood forming organs. 

a, Hyperlipidemia and its reversible effects • 

D. Cardiovascular system. 

a. Heart diseases and blood pressure; 

b. as a diuretic; 

c« as a preventative of and treatment for varicose veins ^ 
haemorrhoids and vessel diseases. 

£• Dermatol ogicals . 

a. Dermatitis including eczema^ acne and related conditions 

b. emollients and protcctives. 

F, Musculo-^skeletal system. 

a. As an anti-inf lammatory agent; 

b. rheumatic diseases in general; 

Central nervous system, 
a. epilepsy. 
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II. Respiratory system. 

a. Allergies in general including asthma. 

I. Various* 

a. As palliative and synergistic agents with other 
pharmaceuticals ; 

b. as prophylactic agents to prevent or alleviate adverse 
effects and reaction caused by radiation, cytostati-cs anc 
other pharmaceuticals; 

healing processes in general and in particular post- 
and preoperative treatment; 
d. to promote the healing and acceptance processes in organ 
transplant operations. 
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claims: ^ 

1. ) A pharmaceutically-acceptable hemiestex- of a steryl 

glycoside. 

2, ) Tho compound according to claim 1 characterised in 

that the heraiester residue is derivea from one of the 
group comprising hemisuccxnate , hemiglutarate , 
hemimaleate, hemicyclohexandlcarboxylate and 
hemiphthalate. 

3-) The compound according to claim 1 or claim 2 

characterised in that the steryl glycoside is chosen 
from the group comprising the glycosides of sitosterol, 
stigmasterol, ergosterol, cholesterol, 5a-cholestanol, 
lanosterol, 22,23- dihydrolanosterol , campasterol, 
cyc3oartenol and a-spinasterol. 

4. ) A pharmaceutical composition including a pharmaceutically 

acceptable heraiester of a steryl glycoside in a 
pharmaceutically effective amount, 

5. ) The pharmaceutical composition according to claim 4 

characterised in that the hemiester is chosen from the 
group comprising the hemisuccinates , hemiglutarates , 
hemlmaleates, hemicyclohexandicarboxylates and 
hemxphthalates of sitosterol, stigmasterol, ergosterol, 
cholesterol, 5a-cholestanol , lansterol, 22,23 -dihydra- 
lanosterol, campasterol, cycloartenol and a-spinasterol. 

6. ) An ant i- inflammatory composition including a 

pharmaceutically acceptable hemiester of a steryl 
glycoside in a pharmaceutically effective amount. 

7. ) An anti-inflammatory composition according to claim 4 

characterised in that the hemiester is chosen from the 
group comprising the hemisuccinates, heroiglutarat s, 
hemlmaleates, hemicyclohexandicarboxylates and 
hemiphthalates of sitosterol, stigmasterol, ergosterol, 
cholesterol, 5a-cholestanol , lanosterol, 22.23.dihy- 
drolanosterol, campasterol, cycloartenol and a-spinasterol 
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A method of preparing a compound according to claim 1 
including the step of reacting a steryl glycoside 
vrith the relevant molar proportions of a dibasic 
acid or derivative thereof under esterif ication 
conditions, and separating the steryl glycoside 
hemiester from the reaction mixture. 
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